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(54) ANTENNA MODULE AND PORTABLE DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve sufficient antenna performance without the 
need for taking the layout into account. 

SOLUTION: The antenna module is provided with an antenna core 12. a conductor 
11 wound on the antenna core 12, a variable capacitance diode 13 mounted on a 
printed circuit board 30 and connected in parallel with both ends of the conductor 
11, a ground terminal 17 to which one terminal of a parallel connector 14 connected 
in parallel, and an output terminal 24 to which the other terminal of the parallel 
connector 14 is connected, and the printed circuit board 30 is pressed into contact 
with an upper side of the antenna core 12 and integrally formed. 
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T^fflf+ttSftS. })7a-¥mtti-t£ti2>z.i:\cX 
t) , t^T^-f^y h^lcj; 9£T©&Kp p pl4Ff£cO 

>-*C9£ftl4'>ft< ft9ft!£Lfctt1£#$e>ft5. fffl; 

ft 5. 

[0 0 4 8] ftfc\ ±IE«Bft-C±T©lBiftS:lH]!8S«3 
0rtK§fi«-t-5£JIHt^i* Ltft< . '<!> j/T^-r 
ai— K 1 3 £ Hfclfitfi 1 8 a^O&l5p 0 plilElSgffi* 30B 

[0 04 9] Ull^ 7>r7*ft2 9lCg|5p D p^H^$ 
ftfc[El3&S1£ 3 0 tmm £ ilT^ $ i\tz7>7~f*is 
3.-/U3 2T'#>5. EHiC*=^T> 1 7 (4^7 V KiS^- 
-e*>9 2 4l4ttl^ffi^T-fo5o ^LT, CfifeOSH-T-fi 
IsMS 3 0 ©-*©«8©ififi?£li*Oj!8©ja«lwK!tt 

tix-cvs. 1 9Kmmmi±\M£i%-T-x-hz>, zlx. 

ztibotitlTl-i. 7yft=7] 2ic^$nfc^/w- 
*-^LT7yft3 71 2C0TElC^ili$tLTV^ 

[0 0 5 0] cwieilc, fl-ffilc&ttSftSHB-tt^T 
7y7t371 2COTiElC^(±i$ixT^2>cO-T:% £T<D 

/U3 2IC*>V^Ttt, K*Sm 7 ttU^ffi-T-2 4 £ 

#7 yft * v^-vt- 3 2 WPiiSfijKfStt P>ixS C £ left 

icMm^l) V ^mm^mt^^hZt^X'^h. fto 
T, ^iJ©T>-7 1 ^-^v ! -- ! --/U3 2 ©Ml&tf&ft&ffl 
l^5&gji 5 ftv\i ftfc, H 1 tt^TcoSRp°p^(p)ifSS«3 
0 IC^JJ $ ixtz b ©Ti4ft < -mm Lfc t WC*>5. 



(6) #12 0 0 3-4 6 3 1 5 

10 

[0 0 5 1 ] H5li, fWfcttHTfc 9 . IrW«E**& 

9, «»3 2tttHi*«l^2 4A»6m*aF^5«*fflAO 
fiJt#T-fe6 0 3 314, HIPmtt*&SS^ 1 9 Id 0 . 5*' 

3 3al«5 0 0MHztfo5o 3 4(4, HJ 

WSBEflMSiT?- 1 9 K 2 . 5 h £Al);t it £ # OflJH 
ft'&foUX'h*) . *©tf-£Jitt«:3 4 a (4IB&6 5 0M 
10 Hz T-fo-5 0 

[0052] c©4 5 Ic, niniE0t£Jlil? 1 9 izMz. 

z>mi±Kx<9, %mirz>m%<»i&<\zmffli-zzk&X' 

[0 0 5 3] (mM<nMM2) mMv>WM2[zi$^x 
»4, 7yfta71 2lw^^iX.5^(*l UCl**J-*fflV^ 

20 1-5^£2)ST?#S. 

[0 0 5 4] ftfc\ «6»!»1?a«$*tfc*|tf Srffiffli-n 
tf*»K©KS#*s pin-efcs. ^ftpgir-rs ~ t lex 

£^T*#5o 

[00 5 5] ^m t wpg®^*76^£lej:9 > 

/J«IC^475C£;55X'#5 0 
[0 0 5 6] Klc, ##:lel#< r iiSftSOt, 0iJx 

30 ^Tt, {&ffi*&ftlC^i-5C£^t?#2)o 

[0057] mmmm 3 ) mi&mm 3 it, me \c 

ifff XoiZ 2 Wl<D y-f?<iir— K3 5, 3 6© 
*y— FiRiJ^^L-fcbcOXfeSo BP*>> 0 2JCfc«t5 
/<y y-ftfj Kl 3©ft*3t)t-^ll^^S/7'y 
-T^t— K3 5, 3 6 4:/<y^y-/<y^t?SHftL. ^© 

1 9(Cffi^Lfct(0T*foSa 

[0 0 5 8] CWi^lC, K3 
5, 3 6^ffl^5i£»C«tt) > Pflllftfto^bMt:* 
40 # <75C£^T^-5„ ftfc, Hte©^ffi3-C(4, 

882 3**1- LfclH]K£ LTl^S. *OftfelCOV^-CI4Hli 

[0059] (mi&<oMM4) Sl©ii4l;fe^-c 

14, 7>r7 = 7 1 2^IeI!SS^3 OOfllSlCJgjEfedft 

V^T, 1 1 l»4!7-^->- V^<DZf]) -y t-mWlXhV* 
c©7!JyhSffil l l (c(4aS5:fS©^-8S l 12/)!I 
fSSFIS 1 1 3-C'jS/SLTV^o -(D^S^l 1 2ffl^**s 
7yTt = 71 2-^IH8S»«3 OlcB^^-f 6„ 
50 [0 0 6 0] Zfcic, H8(c^7J;5(c> -©^SSi l 
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tiTV^S. 1 1 611, ifSgRl 1 3X®W\Ltz®mUX 
fc5„ tHBiffii l 6 ©Bit), fl 

^j/drWl^^a (H4ICfctt4l!SS*»2 8tCttai-5) 
1 1 7&/£<-f S^T'&S, rcori(CJ;'3 > gMffi 
l l 6t«9)ifti:^/i'-*-/n l 5(c^y 

[0 0 6 1 ] ftlc, i i 5 ©Siil^fe^ll 

9*ffli^-CttW1-5. 0 9 fit. jtf^gWBjtettUv?;* h& 

H9lc*J^T. 5feTISl 2 5f, 7"y y hS«l l l 

6 ^f&El 1 2|Bl±©JSteSBl 1 3©*A— * 
-/HftMBfc KyA'"C7L**>»JS. IS1 2 6f 

cco?Llcffiy j/^f^i-^,, &tc, Hi 2 7T-c©?LU: 
u-v^ h&M-tfi-fSo W-Xfgi 2 8t'CO|l[i$jlfc 

[0 0 6 2] fclC, Igl 2 9T-EU OfC^-f^*? 1 
3 3*aTTB*1-6. 1 3 3 1 3 3\Z.®tf 

btlltWUVb 9 , C©GI]S[S 13 3a *nS-f5?£K 

l i 2P±roii^lc^$ixit^/w-*-^i:icS< 0 20 
1 1 311, ^1-5-TS*l 1 2ra±cwgjgiFs-es>s. 

^©CirlCj:!?, Q0SB1 3 3 a ©tt#fc*tf BftSitT u 
^h#»W**t5. XSl 3 OX'ftMZntzls 

h&l&'9l&<„ iWcl&l 3 1 X-m/ y*<D^*y=}- 
v^&ffoT, ISl 3 Ofwy? h#E?>l&atfifcas 
#©«;< ;/*£|S££-f5 0 -t LT, fiMffl 3 2-T5o 
[0 0 6 3] £1±©1 5 (C LT, 7-^ v— htt©:^ 
^hMl 1 1 (0^-7-Sffil 1 2 OfflaSKllHHfenlS 1 1 7 

[0064] (njg»^©5) mmoMm 5 11, #31$ 30 

©7 Vrrt v 5 3. -A- 3 2 £ 7.f — y V SWld 1 9 
ftig©S(BttffiS:»S««««f©WC«>5 0 ftfc, 7 V 
ft^-y^-yU 2l4Bt*«»©rtffl»^3tLT*>5© 

(»j*fltrttt-c*>6) . stiffs Sit, 

(C7 y-f-^SSttj-f 5 z t lift < , ff-f yfrtilc tfSft 
-tt,©T'fe5„ 

[006 5] 01 HCfc^t, 3 211777^-^- 
AT$>9, C©7yft ; e-ya-/l/3 2©ttl^C-7-2 4 
11, ^a— f@SSl 5 9©Afl£S&RS*VtV5. ~© 40 

ftSitfcfcftftSfi. wOtljKta^iitb^ffl^i 6 o 

[0 0 6 6 ] ^a— MhIKI 5 9A»P)ffi^$ix5 

jI^©fc©©p)ii!aEl 6 l i, ^a—^-IalBSl 5 9© 
ad**»6AGC|HllSl 6 2 4r^UTffi^$ix5AGCS; 
El 63i, fa-tHBl 5 9©f±i^i/4>e. S/N^M) 
[HISS 1 6 4 5r^UTtb^$n5S/Nff-^fflEl 6 511 
ffl*f+»tiaBl 6 6Ximttrt£iX&o -t LT, -t©tti 
^tt7yrt ; f-ya-/i'3 2 ©^f8®Efft&*S«- 1 9»c 50 
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[0 0 6 7] C©1 9t*$!S©IilIiil757^- K 
/<y^«W**iS*»*«-ett, PS8«El 6 l©ffi 
IC, AGC1E1 6 3^DXT^5©T*, ilJS©fc&© 

mmms. 1 6 1 ewnct ^^©s&v^icpjfs-r 5 - 1 

[0 0 6 8] SIC, S/NfltlEl6 5tteTV^ 
©T, il^©fc*©|B]lSfl;El 6 1 tWICfcy' 
/u©{6v\£#:$>;ftfl, ^©/-f Xy^</w©ig;V\£|;:Plfi 

liEl 6 llca^ttttLTflQ^SCtlCl 1 ?, ft&© 

[0 0 6 9] B[l*>, 0 1 2 (CtjW~1 5 (C, tH^ffi^- 1 6 
OA^ttl^aBHEl 6 1 ©^KJcafiJffMSttl 6 8 Til 
ft<, AGC1E1 6 3 -^S /Nit -SI-HE 1 6 5 TtftuE 

ttl 6 9i»5Cim5. BP*>. ElWIfflifitSl 4 4 
ai>e.7^- KV<3'^{Cj: l 9l^fl^iKIS:5rl 4 4b tci" 
5: tlCit), =PH#$g<b 145b/0>6l45c-iri« 
<ft5„ ftfc, Bl 2{C*JV^T, ttttl 4 4ttjB]&& 
(MHz) T*$)*9, 1 4 5 fiflj^ (dB) T'fc5 0 
14 5a «S*ffiSr^LT^5 0 

[ 0 0 7 0 ] El 1 3 11, 7^ WMt -rSffH© 

9, f-a.— tmk\ 5 9©ffl*i:a*ij8-7-l 6 OirWlH 
\z<ts( i/pju'&mm'&i 7 0?rsS:{t, ;©7-fyi'/i'S 
ifillelSSl 7 0©a^3>4^^7-^ttllEl8Sl 7 l^LT 
a^f+»tlHl8Sl 7 2ICA^LT^5„ **5, w©fi^f+ 
ttlUSSl 7 211, ^7-^tH@Kl 7 1 ©tti^/JSA^$ 
*lTV^6«^fttHl 1 T?* Ufcfi*f+»+lH]K 1 6 6 tF] 

[0 0 7 1 ] lOi^Cf^ v^^/U^IhISSI 70tx 
7-^ltilH]8Sl 7 1 £ffl<^-C, *:<K>\t%i£7 
?irZ>z tlzX 9, ^7-©ft-b'>^v\^T-|5lp-r-5r 
ir^TtSo EP*>, 01 2lC7jH- < fc 5 ^MW^fT*)*! 

■So 

[0 0 7 2] 

255 1 5:Ix.2>WH«^xfc7yTt^7»:, i©7 

iifc if 7 v Wi, Hut2^?iJffii^f*©ft!l77©* 
^■*«tt*itfcHl*iB^i:«rfll*., HufST vt-t-=>t© 

©T-fo 1 ?, 7yft37i, C©7Vr^-=>7»C#;4^ 

* (cflHR $ n 5 tt^ a D D Q *s - ft £ ft o x * v> a. - Mt $ 
ixTV^5©T', #gEp p piaH©ilJ£^^%l:^5 C t ft < 
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[0 0 7 3] ^^^.-MtLXl^<DX\ /MHfc 

[0074] kic, mmtttmmmfc i ^mx-tiry? 
[mil *wm%mnnm\\z.&rtz>7>T-f : zi/^ 

[02] ID, @S£0 

[03] ID, #ft?f;}?10 io 

[0 5] |W], *lj#!$tt0 

[0 6] #%womm(DBm3iz&rtz7> ; r-t*i;x. 

[0 7] *%W<nPi1&<n7tm4 vr-t-*- 

[0 8] It], -gg&¥iBI0 

[0 9] PI, ^/u-*-/uroffi8ifiS0 * 
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[010] |r], tZ<D&B<D¥-ffi® 

[0ii] ^%m<D%mmm5\^ni>7>T-r^\y 
[012] n, ¥imttttH 

[013] «boM(cJ:«tltfftt«oiElKH 

[014] ^*©|p]fiT>-T^CD[H]3|0 

[^F^-OlttW] 
1 1 gft 
i 2 7yrt37 

13 y/^t- K 

1 4 ttnttttflE 
17 ^7.^1-W 

2 4 ffl**8?- 
2 6 /^-y 

2 7 * — 

3 0 HSSSffi 

3 2 Tyrtt-^-^ 



[01] [02] [08] 





[Ull] [013] 
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^2 0 0 3-4 6 3 1 5 



[114] 




(i2) fsk?L *- 

*i!Ei»njim**pwioo6#is feTffi^ 

(72) «W* BJtRF ffi£ 
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5K062 AA01 AB10 AC01 AC03 AC07 

ADOS AE02 BB04 BB10 BB15 

BE07 BF07 



